Effect of hyperthermia on premature intracellular trypsinogen activation in the exocrine pancreas.
Hyperthermia, raising the body temperature from normal to above 40 degrees C, has been shown to prevent pancreatitis in an experimental animal model of the disease, but the underlying cellular mechanisms of this protection remain unknown. We induced controlled hyperthermia in either laboratory rats and isolated pancreatic acini or, alternatively, raised the temperature of pancreatic homogenates in vitro from 37 to 41 degrees C. In vitro controlled hyperthermia of up to 41 degrees C increased the autoactivation-induced and enterokinase-induced trypsinogen activation as well as free trypsin activity. Conversely, in whole animal studies and in living acinar cells hyperthermia reduced or abolished premature intracellular trypsinogen activation in a time- and temperature-dependent manner and this protective effect was independent of either de novo protein synthesis, interference with acinar cell signal transduction, or confirmational changes in pancreatic trypsinogen. We conclude that hyperthermia, in a manner that is independent of the synthesis of pancreatic chaperone or heat shock proteins, can directly abolish the earliest initiating event involved in the onset of pancreatitis, namely the premature and intracellular activation of digestive zymogens.